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Chapter 7 

Introduction to Volume II 



We are forced, for the sake of quickness and sharpness, to file down each word to its 
narrowest edge of meaning. Nature would seem to have become less like a paradise and 
more and more like a factory. 

Ernest Fenollosa & Ezra Pound 

In Part II, we find ourselves confronted by the world of the generally so-called 
scientific revolution. I must therefore warn the reader not to fall into the trap of 
overused commonplaces, which are unfortunately particularly widespread in many 
environments. When natural philosophers left the highroad of calculations with 
ratios as a means to solve their problems, to break out of the rigid framework of 
the classical quadrivium , did they forget music, or not? Certainly not! I will show, 
rather, that even the most famous characters continued to deal with the art of sounds. 
Indeed, they did so to such an extent, at times with an attention comparable to that 
reserved for the questions of mathematical sciences, that music revealed, or at least 
made more evident, their ideas and notions sustained with other means. In certain 
cases, we may even go so far as to say that through investigations into the division 
of the octave, instrument-tuning procedures, or how to justify consonances, creating 
synergies or otherwise, the evolution of sciences was influenced, particularly at 
critical moments. 

I terminated Part I by showing that it was a context of musical problems that 
prompted the extension of the notion of number to include irrationals, abandoning 
the Pythagorean quadrivium. However, I must underline that those natural philoso- 
phers were not yet ready to follow their speculations through, even if they realised 
what was at stake. However, musicians like Nicola Vicentino and Vincenzio Galilei, 
spurred on by the new harmonies that they desired, had already stepped out into the 
new world. Still on subject to understand the extent of the influence of music on the 
mathematical sciences, among others, we shall take another look at the pages left 
to us by Galileo Galilei, Kepler, Descartes, Huygens, Newton, d’Alembert, Euler, 
Riemann and Planck. 

The references to this topic are numerous, and come above all from Europe, 
though not exclusively. The reader might therefore receive the wrong impression 
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7 Introduction to Volume II 



that we are abandoning the other scientific cultures, to concentrate our history on the 
new results achieved by Italians, Germans, Frenchmen, Dutchmen and Englishmen, 
as if the so-called scientific revolution were exclusively a thing of their own. But 
this would denote a serious misunderstanding of my historical argument. It is clear 
that the majority of the texts that we are about to examine had been written in a 
European national language, or else still in Latin. However, all the traces of other 
cultures, regardless of their dimensions, will be followed up and duly pointed out, in 
contrast with what usually happens. The different qualities of these will be the most 
important aspects to be noted, without being overcome by the quantity of other 
better-known and more frequently studied books and manuscripts. 

If, as a result of my laziness, or ease of consultation, I do not succeed in avoiding 
the temptation to quote too many texts of old Europe, above all regarding music, 
I hope this will not appear to be a value judgement on the other cultures. Here, 
simply, we have kept a greater number of documents, which are available. On the 
contrary, may it be seen as the right and proper expression of the limitations to my 
competence and my patience, on such a wide-ranging subject, which cannot be dealt 
with by a single pen in only two volumes. Rather, may it represent an invitation to 
scholars of mother tongues different from my own to start exploring the innumerable 
archives outside Europe, which are full of manuscripts that have been waiting for 
centuries to be brought to the attention of the world. Colleagues of other cultures 
have not always attended to this job: the time has come for them to take their places 
in the ranks. 

Compared with their endeavours, whoever they may be, this attempt of mine will 
act simply as a modest proposal, a beginning that will need additions, corrections, 
clarifications, and maybe another radical revision, made necessary by the great 
multicultural age in which we are living, which will see many further developments. 

I would like to thank the anonymous referees for helping me to explain myself 
better, and encouraging me to introduce further improvements in Part II, in the 
musical and extra-European aspects. 




Part II 

In the World of the Scientific Revolution 



(The trial of harmony and invention) 

Youwu xiangsheng 

[Being and non-being are born from one another.] 

Daodejing, II. 



To be, or not to be, that is the question. 
Shakespeare, Hamlet , III, 1 . 



Everything in life is so diverse, so opposed, so obscure, 
that we cannot be assured of any truth. 

Erasmus from Rotterdam, In praise of folly, XLV. 



Then Aristotle, observing Bacon advance in furious mien, drew his 
bow to the head, and let fly his arrow, which missed the valiant 
modern and went whizzing over his head; but Descartes it hit; 
the steel point quickly found a defect in his headpiece; it pierced 
the leather and the pasteboard, and went in at his right eye. 

The torture of the pain whirled the valiant bow-man round, till death, 
like a star of superior influence, drew him into his own vortex. 
Jonathan Swift, The battle of the books. 




Chapter 8 

Not Only in Latin, but also in Dutch, Chinese, 
Italian and German 



But they most despise the low, grovelling populace when they 
bring out their mathematics of triangles, squares, circles, and 
other similar geometric figures, which then they lay the one on 
the other, and mix up as in a labyrinth: at last they astonish the 
idiots with several letters, arranged like an army in order of 
battle, and subdivided in different companies. 

But at last the preacher brought it thus far, that he could 
demonstrate the whole Trinity to be represented by these first 
rudiments of grammar, as clearly and plainly as it was barely 
possible for a mathematician to draw a proof in the sand. 

Erasmus from Rotterdam, In praise of folly, 

204, 239. 



Mark how one string, sweet husband to another, Strikes each in 
each by mutual ordering; Resembling sire and child and happy 
mother, Who, all in one, one pleasing note to sing. 

Shakespeare, Sonnet, VIII. 



8.1 Aristoxenus with Numbers, or Simon Stevin and Zhu 
Zaiyu 

The rules for music presented by Maurolico were predominant in texts written 
during the second half of the sixteenth century, and we have to consider them to 
represent orthodoxy in that period. Aristoxenus 1 had sustained, on the contrary, that 
the tone could be divided into equal parts. We can easily imagine that in playing his 
stringed instrument, a musician would not find any particular difficulty in placing his 
finger at the point where his ear, or the requirements of music, guided him, and thus 



1 Part I, Sect. 2.5. 
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8 Not Only in Latin, but also in Dutch, Chinese, Italian and German 



Table 8.1 Stevin’s equal temperament 



1 


Selftoon [Selftone] 


Eerste [First (prime)] 


12 /T 
V 2 


Halftoon [Semitone] 


Cleen tweede [Minor second] 


F 


Toon [Whole tone] 


Groote tweede [Major second] 


F 


Onderhalftoon [One and a half tones] 


Cleen derde [Minor third] 


A> 


Tweetoon [Ditone] 


Groote derde [Major third] 


uft 

V 32 


Twee en halftoon [Two and a half tones] 


Vierde [Fourth] 


F 


Drietoon [Tritone] 


Qua groote vierde [Bad major fourth] 
of qua cleene vijfde [or bad minor fifth] 


12 f 1 
V 128 


Drie en halftoon [Three-tone-and-half] 


Vijfde [Fifth] 


A 


Viertoon [Four tones] 


Cleen seste [Minor sixth] 


A 


Vier en halftoon [Four and a half tones] 


Groote seste [Major sixth] 


6 /jT 

V 32 


Vijftoon [Five tones] 


Cleen sevende [Minor seventh] 


nf l 
V 2048 


Vijf en halftoon [Five and a half tones] 


Groote sevende [Major seventh] 


1 

2 


Sestoon [Six tones] 


Dobbeleerste, achtste [Double-first (octave)] 



also at the point corresponding to *Jl2. Now the discussion about the division of the 
tone assumed the characteristics of controversies between continuous or discrete 
conceptions of the world, becoming its musical representation. We have followed 
these in their manifold variations, found in the cultures that were discussed in Part I. 

As we have seen, natural philosophers confuted Aristoxenus using arguments 
based on Pythagorean concepts of numbers, and even invoking God, thus revealing 
a greater interest in the mathematical theory of music than in composing or playing 
actual notes. The position of Aristoxenus remained, at most, the unorthodox opinion 
of a heretical minority, though not totally silent. We have seen that it was also 
defended by Vincenzio Galilei, in contrast with the orthodox variant of Zarlino. 2 

But now that we arrive at the seventeenth century, it was Simon Stevin (1548- 
1620) who challenged the prevailing orthodoxy of the Pythagoreans most clearly 
and decidedly. And he did so on their own ground: that of numbers. 

He refused the Greeks’ way of dividing the octave 6:3, by means of the harmonic 
mean 4 = 2 x |^|, into a fifth and a fourth. From this, he wrote, “oneindelicke 
ydelheden volghen” [“Endless vanities follow”]. 3 He had decided that all the tones 
and all the semitones should be equal to one another, and consequently he calculated 
them as follows (Table 8.1). 4 



2 Part I, Sect. 6.7. 

3 Stevin 1966, pp. 428-429. 

4 Stevin 1966, pp. 426-427 and 440-441. Tonietti 2003b, pp. 226-228. 
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Table 8.2 Stevin’ s 
calculation of the roots for the 
equal temperament 



First 10,000 
Minor second 9,438 
Major second 8,908 
Minor third 8,409 
Major third 7,936 
Good fourth 7,491 
Bad fourth 7,071 
Fifth 6,674 
Minor sixth 6,298 
Major sixth 5,944 
Minor seventh 5,61 1 
Major seventh 5,296 
Double-first [octave] 5,000 
Double minor second 4,719 
Double major second 4,454 



Stevin (1966, pp. 442-449) 



He expected the objection that such a sweet sound as the fifth could not derive 
from a number like which he described as “onuijtsprekelick, onredelick, 

ongeschickt” [“unspeakable, irrational, and inappropriate”], 5 but he rebutted that. 
He had demonstrated elsewhere that also numbers like these possessed an equally 
natural perfection, like all the others, and that what was irrational, rather, was 
the lack of understanding that they had met with. In another table (Table 8.2), he 
calculated approximations for the above square roots, and then compared them with 
the “ghedwaelde” [“erroneous”] 6 divisions of Pythagoras, Ptolemy, Boethius and 
Zarlino. 

In his Arithmetique [Arithmetic] (1585), Stevin had sustained that numbers 
like y/S were not “absurds, irrationels, irreguliers, inexplicables, sourds” [“absurd, 
irrational, irregular, inexplicable, surd”] 7 . Because incommensurability could not 
determine the absurdity of incommensurable terms which were numerical, if it did 
not cause the same with geometrical terms, like lines and surfaces. He repeated the 
concept in the third of his Theses mathematiques [mathematical theses] : “Que racine 
quelconque est nombre” [“Any root is a number”]. And again in the fourth: “Qu’il 
n’y a aucuns nombres absurds, irrationels, irreguliers, inexplicables, ou sourds.” 
[“No numbers are absurd, irrational, irregular, inexplicable or surd”.] 8 

Many of the characters that we have met in our story also knew of some 
procedures to extract the square root or cubic root of a number. But those who 
had remained prisoners of the Pythagorean tradition could not consider the result as 



5 Stevin 1966, p. 440. 

6 Stevin 1966, pp. 446-447. 

7 Stevin 1958, pp. 532-533. 

8 Stevin 1958, p. 738. 



